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Persistent Mullerian Duct Syndrome (PMDS) is diagnosed as a discrepancy between masculine external
genitalia and female internal genitalia during surgery for cryptorchidism or inguinal hernia. Approxi-
mately 200 cases have been reported in the literature so far, most of whom are adults. We discuss the
management in an infant presenting with irreducible inguinal hernia with contralateral undescended
testis.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Persistent Mullerian Duct Syndrome (PMDS) is a form of 46, XY
disorder of sexual differentiation (DSD), inwhich phenotypic males
with 46 XY karyotype have Mullerian duct derivatives (i.e uterus,
fallopian tubes, cervix and upper two thirds of vagina) [1]. It is a
rare congenital disorder, inherited as an autosomal recessive or X-
linked recessive trait [2]. It is caused by either a mutation in the
gene for Mullerian Inhibiting Substance (also called Anti-Mullerian
Hormone; MIS/AMH) or a defect in the receptor for MIS/AMH [3].
The condition is called as hernia uteri inguinalewhen a testis and
the Mullerian derivatives are found in an inguinal hernia [4]. Of the
nearly 200 cases of PMDS reported over the last 75 years, very few
have been diagnosed early in infancy [5].
We present a two month old infant with male external genitalia
having Mullerian duct remnants with irreducible inguinal hernia,
on the side contralateral to the undescended testis. We discuss the
formulation of an investigative protocol and treatment plan for
such cases.2. Case report
A two month old infant reared as a male, presented with akhon).
Inc. This is an open access article uhistory of painful left inguino-scrotal swelling. Left irreducible
inguinal hernia with right non-palpable undescended testis was
found on physical examination. On left inguinal exploration, ipsi-
lateral gonad connected to fallopian tube and uterus were identi-
ﬁed. On slight traction, the contralateral fallopian tube and gonad
were delivered (Fig. 1). Wedge biopsies were taken from both the
gonads. The processus vaginalis was sutured after repositioning all
the above structures into the abdominal cavity. The post-operative
course was uneventful.
Gonadal biopsies showed immature seminiferous tubule and
the karyotype was 46,XY. The levels of male and female hormones
[testosterone, leutenizing hormone (LH), follicle stimulating hormone
(FSH), 17-alpha hydroxy progesterone (AHP)] werewithin the normal
limits for age. Baseline testosterone was 67 ng/dL and post HCG
stimulation testosterone was 647 ng/dL, indicating a normally
functioning testicular tissue. The AMH was <0.05 pmol/L, indi-
cating type I defect.
During deﬁnitive surgery, uterus, fallopian tubes and a portion
of vagina as distal as possible were excised with mucosal stripping
of the remaining (Fig. 2a). Owing to close anatomic association, a
sliver of uterine walls was left attached to the vas bilaterally in
order to preserve their blood supply. Intrascrotal positioning of
testes (Fig. 2b) and biopsy conﬁrmation of infantile uterus with
bilateral tubal structures was done.nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Midline rudimentary uterus (Ut) with fallopian tubes (FT). Both gonads (G) at
the two ends. UB e Urinary bladder; (Inset) Lateral view. UB e Urinary bladder, Ut e
Uterus, V e Vagina, G e Gonad.
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The Chicago consensus of DSD categorisation enlists PMDS as a
46,XY disorder of androgen dependent target tissue [1]. The con-
dition was ﬁrst described by Nilson in 1939, and since then over
200 cases have been reported in the English literature [5]. Large
number of these case reports are from the older age group [6],
because the condition is often missed during initial surgery or
investigative work-up owing to its rarity. Awareness and early
detection of PMDS helps in performing deﬁnitive surgery at an
early age, thereby reducing the impact of various medical, social
and psychological problems associated with this condition.
85% cases of PMDS occur because of a mutation in either AMH
synthesis gene on chromosome 19(type I PMDS, 45%), or a defect in
AMH receptor gene on chromosome 12(type II PMDS, 40%). In the
remaining, the cause for PMDS is unknown (Idiopathic PMDS).Fig. 2. a. Partial dissection of vas deference (Vd) from lateral wall of vagina done on the rig
rudimentary uterus (Ut) with partially resected vagina (V) with fallopian tubes (FT).Absent AMH activity is physiologic in 46 XX individuals, but in
genotypically male (46 XY) patients it results in non-regression of
Mullerian structures. Morphologically, PMDS is divided into female
form (10e20%) with bilateral cryptorchidism and male form
(80e90%) with unilateral cryptorchidism and contralateral inguinal
hernia. Further sub-divisions of male form includes hernia uteri
inguinalis with TTE as type I and the classic hernia uteri inguinalis
as type II [7]. The index case was a male type II form.
The diagnosis is often incidental during surgery for cryptorchi-
dism, inguinal hernia or laparotomy for an unrelated cause, or
during investigation for infertility in adulthood. The rarity of
occurrence and the often surprise diagnosis, puts the surgeon in a
dilemma about its management. As in the index case, typically the
patients are males with unilateral undescended testis and inguinal
hernia. Bilateral cryptorchidism occurs in only 10% cases. Obstruc-
tive uropathy or polyorchidism may be other rarer presentations.
MIS has been proposed to stimulate gubernaculum enlargement in
the male embryo. In PMDS patients with either a deﬁciency of or
resistance to MIS, failure of gubernacular masculinization occurs.
Hence, it remains long and thin akin to the round ligament in fe-
males. This gives the undescended testis undue mobility, allowing
the testis to prolapse into the processus vaginalis accounting for the
apparent ‘descent’. This phenomenonwas also demonstrated in the
described case. The mobile testis is thus exposed to an increased
risk of torsion and subsequent degeneration.
A clinically manifest inguinal hernia is present in 10e15% of
undescended testis, although a patent processus vaginalis is pre-
sent in all [8]. Therefore, a high index of suspicion in all cases of
combined hernia and cryptorchidism should increase the pre-
operative diagnostic yield of PMDS. An ultrasound of the inguino-
scrotal region and pelvis in all such suspicious cases may prove to
be a useful tool for pre-operative diagnostic clarity (Fig. 3).
The standard laboratory investigations for these children
include karyotyping and MIS levels. Pre-operative abnormal MIS
levels can help to establish an early diagnosis in suspicious cases.
If PMDS is discovered as an unexpected ﬁnding while operating,
biopsy of the gonadal tissue and Mullerian structures is warranted.
Parental counselling about the complex pathophysiology should be
done, keeping in mind the psychosocial implications. Once the
diagnosis of PMDS is conﬁrmed, the surgical management consistsht side. b. Bilateral gonads fully mobilized for orchidopexy; (Inset) Specimen showing
Fig. 3. Investigative protocol for PMDS management.
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increasing awareness of malignancy, especially adenocarcinoma, in
Mullerian remnants meticulous salpingectomy and hysterectomy is
now the recommended treatment. This should be done without
compromising the integrity or vascularity of the vas deferens,
which run in close proximity to the fallopian tubes and vagina.
When technically difﬁcult, a sliver of Mullerian tissue can be left
attached to the vas, destroying the mucosa by either stripping or
electrocoagulation. Destruction of the mucosa reduces the risk of
malignancy and also obliterates the residual cavity by formation of
adhesions. This can be achieved either laparoscopically for bilateral
non palpable gonads or by open surgical technique [5].
Even in the normally descended testicle, spermatogenesis is
often impaired in these patients. Infertility is common becausemost patients have azoospermia [9]. The incidence of germ cell
tumours associated with PMDS is reported to be nearly 10%, which
is comparable to that associated with other causes of intra-
abdominal testis [10]. Owing to this risk, orchiectomy is required
if testis cannot be brought down into the scrotum.
4. Conclusion
PMDS is a rare disorder detected incidentally while operating
for other causes. An investigative protocol aids in proper manage-
ment, thereby avoiding dilemma for the surgeons and psycho-
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